The Troubles in Northern Ireland have now lasted 34 years. Divisions and strife between the opposing loyalist and republican communities, and between the communities and the security forces, have led to thousands of deaths and injuries.
Ninety-two
(92) patients required amputation of one limb or part thereof, 35 required amputation of 2 limbs and 2 underwent triple amputation. Three (3) patients lost both hands. Sixty seven percent (67%) had other associated physical injuries. Thirty-two (32) patients had a delay of 6 months or more in fitting a prosthesis.
The most common cause of injury was the car bomb.
Introduction
Serious rioting broke out in the summer of 1969 and for the first time firearms were used against the security forces. It was not long before bombs and rockets were being used also and in the 1970s there were huge numbers of injuries caused by the car bomb (Hadden et al.. 1978; Atmistead, 1977) . Medical and surgical resources have at times been severely taxed and the security forces have been under great stress. Arms and explosives, some imported, some home produced, have been used by paramilitary organisations on both sides. Republican organisations have excelled in the manufacture of bombs and rockets, whereas loyalist organisations have been able to produce homemade, high quality handguns and sophisticated semi-automatic weapons due to expertise gained in the engineering firms of Belfast.
Terrorist incidents have continued at a lower level despite the cease-fire in 1995, which has not been agreed by all the terrorist organisations. The most recent major atrocity was the Omagh bombing in August 1998 in which 29 people lost their lives. Seven (7) survivors suffered lower limb loss. Since then there have been more injuries caused by explosives and 2 security force personnel have had amputations caused by booby trap bombs. Punishment shootings, sometimes known as kneecappings, continue and account for further amputations. At the height of the Troubles there were 30,000 troops based in Northern Ireland although this military presence has now been dramatically reduced.
In this paper the aurhtors present the first ever review of the demographics and levels of amputations of those who have lost limbs as a result of the Troubles. The variety of weaponry used, is also discussed
Methods
Using the LIMBSYS computer system in the Limb Fitting Centre, Musgrave Park Hospital, names of all patients injured as a result of trauma were generated. The files of each patient were then checked manually to identify those who were "Troubles' victims".
Medical notes for each of these patients were then reviewed and details noted including sex, age at injury, date of amputation, cause of injury, level of amputation, associated physical injuries and time to first prosthetic fitting.
Results
One hundred and twenty-nine (129) patients were identified who had suffered limb amputation as a result of the Troubles, 1 10 males and 19 females.
Nine (9) patients are now deceased and 5 are living outside of Northern Ireland.
Seventy-two (72) were civilian, 19 and 16 police and army personnel respectively and 22 likely paramilitary. Age at the time of injury ranged from 7 to 60 years with an average age of 30.9 years.
Eleven (1 1) patients were 16 years or under at the time of injury, 7 sustained upper limb amputation and 4 lower limb amputation.
The number of amputations in each year for patients is shown in Figure 1 .
Ninety-three (93) patients underwent immediate amputation of the injured limb and 27 had a delay in amputation ranging from 1 day to 26 years. Non-healing of deep wounds was the reason for amputation in 13 patients who had not had an immediate amputation; other causes were chronic osteomyelitis in 7 patients, pain in 4 patients and failed arthrodesis in 3 patients.
For 9 patients the exact dates of amputation were not available.
The cause of the injury for each patient is shown in Figure 2 . Of the 26 gun shot wounds 13 of these were kneecappings.
Ninety-two (92) patients required amputation of one limb or part thereof, 35 required amputation of 2 limbs, 3 patients suffered loss of both hands; one of whom was a member of the police service, another army and the third a civilian. Two (2) In addition, 87 people had other associated physical injuries which for 7 patients caused delay in fitting and mobilising with a prosthesis. The associated physical injuries included soft tissue loss, bums, facial and long bone fractures, multiple shrapnel injuijt, intra-abdominal injury necessitating colostomy and splenectomy, and chest injury in one case resulting in brain hypoxia.
Seventy-five (75) (58.6%) patients had a prosthesis fitted, either cosmetic or functional, within 3 months from date of injury, 24 patients had a 6 month delay in fitting, 6 patients had a 9 month delay and 2 patients had a greater than 12 month delay. The reasons for a delay greater than 6 months were poor stump wound healing in 22 patients, stump wound infection in 3 patients, other injuries requiring treatment and convalescence in 7 patients.
Discussion
Terrorist activity has been part of life in Northern Ireland for over 30 years. The majority of people have not wanted civil unrest or violence but it has been inflicted upon them. The total number of deaths has been in excess of 3500 (Sutton, 1994) .
Traumatic amputations are often the most dramatic and serious consequences of explosions and of course only those who survive this trauma can proceed to physical rehabilitation and prosthetic fitting. In a study of 1532 consecutive patients injured by the Northern Ireland Troubles (Hadden et af., 1978) found that of the 20 people who were admitted to casualty with limb loss 4 died soon after admission.
The male predominance of patients in this study is in line with the almost 101 predominance of male deaths during the troubles. (www.fortunecity.com/bally/sligo/93/ past/troubles). This reflects the male predominance of those in the police and army and paramilitary organisations. Only 1 female member of the police has suffered an amputation and none from the army. One (1) other female civilian suffered bilateral trans-femoral amputations when she was mistakenly targeted as being a member of the police and her car was booby trapped. Civilians targeted for kneecapping have all been male.
The patient proportions of civilians 55.856, armed forces 27.1 % and paramilitary 17.1 % also reflects the proportions in each of these groups who has died during the troubles 50%. 34% and 16% (Fay et al., 1999) . However it should be noted that many army personnel who sustained amputations would not have been fitted with prostheses in the authors' centre but were transferred to England for $habilitation.
The mean age of the patients at the time of injury was 30.9 years. This was therefore a relatively young group of patients who unlike peripheral vascular amputees should have a longer life expectancy and therefore a greater number of y e m to be prostheses wearers and service users (Collin and Collin, 1995) .
A higher number of amputees sustained their injuries in 1971,1972, 1976, 1991 and 1998 (Fig.1) and 1998the Omagh bomb.
The most frequent type of single amputation was trans-femoral for 37 patients and the second most frequent trans-tibia1 for 27 patients (Fig.  3) . Thirty-five (35) patients suffered a double amputation, the most frequent type being bilateral trans-femoral in 10 patients and the second most frequent trans-femoral and partial hand in 5 patients (Fig. 4) .
Eighty-seven (87) (67.4 %) patients sustained other injuries but in only 7 cases did this delay limb fitting by greater than 6 months.
The most common cause for delayed fitting was poor stump healing (68.8%) which might be explained by vascular damage, arterial or venous, chronic infection or even nutritional insufficiency secondary to severe trauma. These causes could also be the explanations for the delayed healing of deep wounds and failed arthrodesis giving rise to the delayed amputations for 16 patients.
The most frequent cause of injury was by means of explosives carried in cars. These were usually in the form of either Under Vehicle Improvised Explosive Devices (UVIEDs) commonly referred to as Under Car Booby Traps (UCBTs), or larger devices, often carried in the boot of the car -Vehicle Borne Improvised Explosive Devices (VBIED). Large Improvised Explosive Devices were also used in static locations such as roadside culverts or buildings. UVIEDs typically contained plastic explosives such as Semtex, a Czechoslovakian military high explosive and were attached to the underside of the intended victim's vehicle by use of magnets. Usually an explosive content of approximately OSkg-lkg would be used. As only a small amount of plastic explosive is required (less than 1 kg), Improvised Explosive Devices have been disguised as many different things, eg torches, lunch boxes or sports bags.
Larger devices usually incorporated improvised or 'home-made' explosives. The improvised explosive predominantly used was ammonium nitrate based, derived from agricultural fertiliser. -The ammonium nitrate was mixed with other substances which were utilised as a fuel to aid the explosive effect.
Further types of explosive devices, designed as anti-armour weaponry have been widely utilised. These have been used in the form of military rocket propelled grenades (RF'Gs), or improvised grenades, (either shoulder fired or hand thrown) and horizontally fired mortars. These were configured to neutralise armoured vehicles as used by Security Forces. Eighteen (18) patients sustained their amputations as a result of grenades and mortars.
Twenty-six (26) patients suffered amputations as a result of firearms, 13 of which were kneecappings. The common type of firearm used in this form of shooting incident is the 9mm calibre handgun.
The extreme physical devastation caused to the victims of the Troubles is clearly visible. However, the psychological sequelae can be just as disabling and most of the patients would not have received formal counselling etc (Lyons, 1972; 1974) .
It is also recognized that the psychological impact of this. sort of trauma on children and adolescents can be equally destructive (Caffo and Belaise, 2003) .
Further study is now required for this group of amputees to benchmark their physical and psychological rehabilitation since injury.
